Molecular chaperone disorders: defective Hsp60 in neurodegeneration.
Chaperonins, a subgroup of molecular chaperones, form ring-shaped structures and assist folding of proteins by enclosing them in their inner cavity. The mitochondrial Hsp60/Hsp10 chaperonin system is essential for cell viability and only a very small number of mutations causing human disease have so far been found that appear to selectively affect neuronal tissues. We here review the knowledge on the mammalian Hsp60/Hsp10 system and discuss evidence and observations, which may explain why this is the case. The Hsp60 mutations shown to be associated with neurodegenerative diseases mildly affect the protein and leave residual function. We present arguments for the notion that the neuron/glia specificity may be due to an effect of Hsp60 deficiency on myelination, a neuron-specific property. The substrates of the Hsp60/Hsp10 system are only poorly defined, but the combination of deficiency of a number of mitochondrial enzymes and proteins that are highly dependent on this system for folding is the likely trigger for deficient myelination. However, a number of experimental observations indicate that Hsp60 may also have roles outside mitochondria and deficiency of Hsp60 due to mutation may also affect myelination via these signaling pathways. Taken together, it appears that mild Hsp60 deficiency primarily affects neuronal and/or glia cells whereas more severe deficiency of Hsp60 would affect all tissues and not be compatible with life. We discuss in the end what approaches may lead to a further understanding of the functions of the Hsp60/Hsp10 system in mammalian cells and thus its role in disease conditions.